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(54) FUEL CELL SEPARATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell separator that is excellent in moldability, 
strength and corrosion resistance. 

SOLUTION: The fuel cell separator comprises a metal substrate which is coated with a resin 
layer mixed with a conductive filler, and in which the volume resistivity of the resin layer is 1.0 
Q .cm or less. 

* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A separator for fuel cells which covers a resin layer which mixed a conductive filler at 
least on one side of a metal substrate, and is characterized by volume resistivity of a resin layer 
being 1 .0 or less ohm-cm. 

[Claim 2]The separator for fuel cells according to claim 1 characterized by coming to choose 
said metal substrate out of stainless steel, titanium, aluminum, copper, nickel, and steel. 
[Claim 3]The separator for fuel cells according to claim 1 characterized by coming to choose 
said conductive filler out of carbon, metallic carbide, a metallic oxide, metal nitride, and metal 
powder. 

[Claim 4]The fuel cell separator according to claim 1, wherein said resin layer is chosen from a 
fluoro-resin and fluorocarbon rubber. 

[Claim 5]The separator for fuel cells according to claim 1 to 4 being a range whose thickness of 
said resin layer is 10-300 micrometers. 



[Translation done.] 
* NOTICES * 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the separator for fuel cells, and it is provided 
between the single cells which adjoin in the fuel ceil which carries out the plural laminates of the 
single cell, and constitutes it in detail, A fuel gas flow route and an oxidizing gas passage are 
formed between electrodes, and it is a separator for fuel cells which separates fuel gas and 
oxidizing gas, and is related with the separator for fuel cells excellent in especially a moldability, 
intensity, and corrosion resistance. 
[0002] 

[Description of the Prior Art]The separator which constitutes a fuel cell, especially a polymer 
electrolyte fuel cell contacts each electrode which pinches a solid-electrolyte membrane from 
both sides, is arranged, and forms distributed gas passages, such as fuel gas and oxidant gas, 
between these electrodes. 

The thing excellent in the collecting performance which contacts an electrode and derives 
current is required. 

[0003] Generally as a separator for fuel cells, it comprises metallic materials, such as precise 
carbon graphite which was excellent in intensity and conductivity as a substrate or stainless 
steel (SUS), titanium, and aluminum. 
[0004] 

[Problem(s) to be Solved by the Invention]Usualiy, many heights for forming a gas passageway, a 
slot, etc. are formed in the field which counters the electrode of the above-mentioned separator. 
Therefore, although high collecting performance is maintained also by prolonged use highly 
[ electrical conductivity ] in the separator which comprises above-mentioned precise carbon 
graphite, Since it is a very weak material, while it is not easy to machine cutting etc. that many 
heights and slots should be formed in the surface of a separator and process cost becomes high, 
there is a problem that mass production is difficult. 

[0005]On the other hand, in the separator which comprises an above-mentioned metallic 
material, since it excels in intensity and ductility as compared with precise carbon graphite, there 
is an advantage that press working of sheet metal is possible for formation of many heights for 
forming a gas passageway, a slot, etc., its process cost is cheap, and mass production is also 
easy. However, under the operating environment of a separator, the oxide film by corrosion is 
generated by the surface, and I am [ a metallic material ] easy, and the contact resistance of the 
oxide film and electrode which were generated becomes large, and it has the problem of reducing 
the collecting performance of a separator. 

[0006]Then, the material which coated the surface of the metallic material which was excellent 
in processability as a component of a separator with noble metal materials, such as gold 
excellent in corrosion resistance, is examined. However, since such a material is very expensive, 
there is a problem that flexibility is missing. 

[0007]This invention relates to the separator for fuel cells with which it was what solved the 
above-mentioned problem, and electrical conductivity was high, was excellent in corrosion 
resistance, and made the subject the metal substrate comparatively producible by low cost. 
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[0008] 

[Means for Solving the Problem]A place which this invention finds out a separator for fuel cells 
which can cancel an above-mentioned problem, and is made into the gist, A resin layer which 
mixed a conductive filler at least on one side of a metal substrate is covered, and it is in a 
separator for fuel cells, wherein volume resistivity of a resin layer is 1.0 or less ohm-cm. It 
comes to choose a conductive filler out of carbon, metallic carbide, a metallic oxide, metal 
nitride, and metai powder, including coming to choose the above-mentioned metal substrate out 
of stainless steel, titanium, aluminum, copper, nickel, and steel, It includes that it is a range 
whose thickness of coming to choose a resin layer out of a fluoro-resin and fluorocarbon rubber 
and a resin layer is 10-300 micrometers. 
[0009] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. As a metal 
substrate used with the separator of this invention, the sheet metal which consists of stainless 
steel, titanium, aluminum, copper, nickel, and steel can use it conveniently, and the range of 
thickness of 0.1 mm - 1.5 mm is desirable. An etching layer may be provided in the above- 
mentioned metal substrate surface in order to improve an adhesive property with a resin layer, 
and as for etching layer thickness, 10-30 micrometers is desirable. 

[0010]As what is used for a resin layer, a fluoro-resin and fluorocarbon rubber can be used from 
chemical resistance. Specifically PTFE (polytetrafluoroethylene), PFA (tetrafluoroethylene 
perfluoroalkyl vinyl ether copolymer), FEP (tetrafluoroethylene hexafluoropropylene copolymer), 
EPE (tetrafluoroethylene hexafluoropropylene perfluoroalkyl vinyl ether copolymer), ETFE 
(tetrafluoroethylene ethylenic copolymer), PCTFE (polychlorotrifluoroethylene resin), ECTFE 
(chlorotrifluoroethylene ethylenic copolymer), PVDF (poiyvinylidene fluoride), PVF (polyvinyl 
fluoride), THV (tetrafluoroethylene hexafluoropropylene vinylidene fluoride copolymer), VDF-HFP 
(fluoridation vinylidene-hexafluoropropylene copolymer), At least one or more kinds of the 
fluoro-resins and fluorocarbon rubbers which comprise TFE-P (fluoridation vinylidene-propylene 
copolymer), fluorine-containing silicone series rubber, fluorine-containing vinyl ether system 
rubber, fluorine-containing phosphazene system rubber, and fluorine-containing thermoplastic 
elastomer can be used. PVDF, THV, VDF-HFP, and TFE-P which contain vinylidene fluoride from 
a point of a moldability especially in the resin which illustrated [ above-mentioned ] are 
preferred. 

[001 1]It is necessary to mix a conductive filler to the above-mentioned fluoro-resin and 
fluorocarbon rubber, and carbon, metallic carbide, a metallic oxide, metal nitride, and metai 
powder can use it conveniently as a conductive filler. 

[0012]As carbon, as black lead, carbon black, expanded graphite, and metallic carbide, tungsten 
carbide. As silicon carbide, carbonized calcium, zirconium carbide, tantalum carbide, titanium 
carbide, niobium carbide, carbonization molybdenum, vanadium carbide, and a metallic oxide, As 
titanium oxide, ruthenium oxide, indium oxide, and metal nitride, chromium nitride, As alumimium 
nitride, molybdenum nitride, zirconium nitride, tantalum nitride, titanium nitride, gallium nitride, 
niobium nitride, vanadium nitride, boron nitride, and metal powder, titanium powder, nickel 
powder, tin powder, tantalum powder, and niobium powder can be illustrated. In especially the 
above-mentioned conductive filler, use of metallic carbide is preferred from a conductive and 
acid-proof point. 

[0013]The volume resistivity of a resin layer should just decide the mixing ratio of a conductive 
filler suitably to become 1.0 or less ohm-cm at 20 % of the weight - 80 % of the weight, and if the 
mixing ratio becomes large, volume resistivity is inferior to conductivity in it at less than 20 % of 
the weight and 80 % of the weight is exceeded, shaping will become difficult easily. 
[0014]The thickness of a resin layer has the preferred range of 10-300 micrometers, and it is 
easy to produce the problem that a separator becomes thick and the fuel cell by which the stack 
was carried out becomes large in less than 10 micrometers at that in which there are few 
anticorrosion effects to a metal substrate, and they exceed 300 micrometers. 
[001 5] Although the manufacturing method in particular of the separator of this invention is not 
limited, after laying the sheet made of a fluoro-resin which consists of a presentation which was 
produced beforehand, and which was mentioned above in one side or both sides of a metal 
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substrate and carrying out laminate integration by a heat pressing method, the method of 
forming a height and a slot is preferred from points, such as productivity. The method of 
producing a sheet should just be based on the usual extrusion molding and roll diffusion bonding, 
and Press conditions usual also in the conditions of a heat pressing method, What is necessary 
is just to carry out in cooking temperature [ of 120 ** - 300 ** ], and pressure 2.9x10 6 Pa - a 
9.8x10 6 Pa (30 kgf/cm 2 - 100 kgf/cm 2 ) grade. Hereafter, although an example is described, this 
invention is not limited to this. 
[0016] 

[Example]Fluoro-resin (THV) 70 weight section and conductive filler (tungsten carbide) 30 weight 
section were mixed with the biaxial extrusion machine. The 200-micrometer-thick sheet was 
created for the above-mentioned mixture in roll forming (roll temperature of 240 **). The metal 
substrate used what formed a 20-micrometer etching layer for SUS304 board with the drug 
solution etching method, and laid it in order of the above-mentioned fluororesin sheet / etching 
SUS board / fluororesin sheet, and laminate integration was carried out by heat pressing 
processing. Heat pressing conditions were performed in pressure 3.5x10 6 Pa (36 kgf/cm 2 ) for the 
temperature of 170 **, and 10 minutes. Using the above-mentioned layered product, press 
working of sheet metal was carried out, the gas passageway was formed again, and the separator 
for fuel cells was obtained. Press conditions were performed in pressure 3.5x10 6 Pa (36 kgf/cm 2 ) 
for a room temperature and 10 minutes. 

[001 7]The obtained fuel cell separator has the good adhesive property of a fluororesin layer and 
SUS, and does not have exfoliation etc., volume resistivity was excellent in 0.01 ohm-cm and 
conductivity, and there was no performance top problem as a fuel cell separator. 
[0018] 

[Effect of the Invention]As mentioned above, the separator for fuel cells of this invention is 
excellent in a moldability, intensity, and corrosion resistance, and its availability as an object for 
fuel cells in which prolonged operation is possible is large. 



[Translation done.] 



file://C:\Documents and Settings\G-03\My Documents\JPOEn\JP-A-2002-l 5750.html 2009/02/16 



COW .'0* 



ckoehcmhot (jp> (i2) & H ift (a) (iDmiw&nm 

#^2002-15750 
(P2002-15750A) 

(43}ftM B ¥f£l4# 1 H 18 B (2002. 1. 18) 



(5i>inta 7 ame* pi ?-w-n##) 

H0 1M 8/02 H0 1M 8/02 B 5H0 2 6 

8/10 8/10 



Mtm «*^®«C5 OL (43B 



(2l)fflMP» 


«*2000- 197454( P2000- 197454) 


(71)tH»A 000006172 


(22)tfHSB 


¥j£l2*P 6 E 30 B (2000. 6. 30) 


JKKS^ftfflKStLffifl 2 TB 5 # 2 # 






(72)56«# stjii teffi 




































F^-A(##) 5H026 MOB BB04 CC03 CX04 EE02 






EE05 EE11 EE12 EE14 EE19 






HH03HH06 



(54) im®m] mmmtw-? 



(57) 



mm i ] Mi&WfD&it < t i> xmcmnftL-? a 

M. j||;A>6atxtt-c&$t:4 
£«f*4T*fit:f<S 1 32«®«»*«giffl-feAu-*. 

h-c a a c <t goat 4 -r snwai i km® ttttsmi-t! 

[i»#®4 ] JfiMftt7 » «$JliRtf:7 » |iA 

[l*fifl|5 ] ffiBMffilfOJVAtf 1 0 -3 0 0 u m<Dm 
Hr**C4*1W4«»5RaaJbS4ia»!>«»« 

[0 0 0 1 ] 

r»H©«if*assaw] ^^B^ma&ffl-t^u-- 

#x 4iHt#* 4 *Kr 5 HBPMittl*/* U- -5 
T, ^KiSIM, BR, If*ttKffttftJfft*ilVI'fc'< 

[0 002] 

sswucsajtLTiMSfvc. sNt&4omcc«RBft- 
5. §S4S)ttL,rm^«tH-r*^i4figtcsnfcfe 

[0 003]-«Ki«fW«jft«-b^ly-*4l,"Ctt. £ 
K Sfc»*r>UXig (SUS) . 
[0 0 04] 

omm.. mamiffii&ztiz. fct, ifB©»g# 

u - * o«ii(c*»cD^ea5 j t>in»«BfiS'r'* < ^au 
jjni^©tswnji£*&-f c iasa-cttft < flux:?* h 
< a § 4 4 tcSOfttHB? * 5 4 1 » 9 rih#«, 

So 

[000 5]-*, J^JHWffK-CHMtShS-feAb 



(2) ^ 2 0 0 2 - 1 5 7 5 0 

2 

fco^Stc^tags, ita3#©jf5j£B7uxjrai#wtg-c 

6. 

io [o 006] -ecr. fe/fu-*©fllfiStmtL.rax 

[0007] ^fusB. ±aHiwa**f«L'fcfe©-c«^ 

&e&&issfi£±ft 4 Lfcflsswsra-b-'"! u - * kht 
ft. 

[0008] 

J»iST*4j(ISW«iWH2Au--if*sia^fcfc©r* 
©ftafita** 1 . 0 Q • c marc** C 4£»4 

>wx», tjws^a, «, is**. st*> 

mmiphminxitict, mm*-? ?ft®mx? 
30 ^ y *^A*>6atftiT4sc AayuMiJiow*** i 

0-3 0 0 ym©tBB-C*&C4£^A.-Ct,>.5„ 
[0009] 

[»w©§si6©a?M] hit. *am*fmtcvm*h. 

>PXifS. T/Ki^A, 
hte%Wfo1M : M.&®.mX%. m&[Z0. lmm-l. 
5 mmOmWfimt U». ±SE<0&HSfimiif«CBWI 

n 4 osMMtifcata-r § s «n? x > ssw-r 

i<, Xv^^yHJiABlO-SOitimSsaSEl/li*. 

40 [ooio] ^j5ig£cffifflts fe©4 Lxizmmsh&fr 

B, PTFE(ilf;f>77MOifl'», PFA 

)lx.~7-)l&m-£fc) , FEP (f 
>--^4lJ-7;l/^n-? - nb-u>itfi^ft) , EPE (f 
F- 5 7 a x > - 7 lit o 7a fcf u > - ^ 
-7JU^-or;m ; JUtfx;i,j.-7 1 ';E'SS^ft:) . ETF 
E (fF77A*Wf^-i?U>*l^t) l P 

ctfe (#y *cta KU7;u*ox?ix>) , ect 
50 FE (Stioh'J5Wnxfi/>-xf u^i^ 



(3D 

3 

») . PVDF W)79{tV- , Jf'» , PVF 
yK^7W7^F) , THV 

fi^ft) , VDF-HFP (7 ■Wbtf^'J7 £ >-'N+1f- 

7;if*a^atu>Sfi^ft) , TFE-P (7?{fcb; 

«ss;j>& < 4 *> i wsmtvv 9 mtvsBafy ■> *=* a 
jW6flrr&4. JiiaWSLfcifJreH:. $Jf>ft©£>6 io 

Wc^fctf-yf^fcS&PVDF. THV, VDF 
-HFPSPTFE-PJWfSSU*. 

», &RRftft. &mmtm. smmtm®. 

[0 0 1 2] fc-jJOtOTttMia. 

AWBiRtLrtt. >ft, i $g 

ft. * l>*m> -*7tt*s«jiVC#a. ±ffi©¥*tt 
©£>€>*?* LU. 

[0 0 13] 3Mftt^7 2 0 SM%~ 30 
8 0 ttXtWMOfMitW) 1 • 0 Q • c m&T 

cc«c 5 j: ^ (casst*™* & < . m£m& 2 o aa% 

[0014] WSm<Dt&ti 1 0 ~3 0 0 « m<D9MW 
tf * K , 10 *im*iltCB^aR^©WftSiM»s^ 
&<, 3 0 0/tm*iB*5*>CD-(?B-fe^U-if*«J»<ft 



ttM2 0 0 2- 15750 

0 X if » * 3 nfc«Sft«lfc*** & < ft S i t» 5 NJfttt£ 

[0015] *^|go-fe^<U"*««!®^ffiB!|#KPS^ 
3hftl»*«. ?at«ll3nfc±^Lfcm^6ft-5-? » 

^fe^Sft^© 6*? S U » . f - h ©OTKiitt jB 
^CDjffflJSc^, 0-JWJ8H8tJ:titfJ:<. *ft?U*8; 
©fcttfcflft©^***. MBRfiK 1 2 0-C-3 0 0 
■C. BE* 2. 9X10" Pa-8. 8xl0 e Pa(3 
0kgf/cm 2 -1 0 0kg f /cm 2 ) fflKKTff 

[0016] 

[£*WJ 7?R*8Jit (THV) 7 0SSBBi3»Stt7 

g240*C) K-tJi3 20 0jum©^-h*m£Ofc„ 
S U S 3 0 4ffi**fSi v J'tttC-C 2 0 

:/V*£fFtt@gl 7 0-C. 100. EA3. 5X10 
6 Pa <3 6kgf/cm 2 ) fctfr-sfc. 

A3, 5X10" Pa (36kgf/cm s ) (C-Cff-o 
fc. 

[0017] ft^foTOmrtfe-fe^v-f a? ?mxa 
mt s u s 4©««tt*«fi»i:iffliKE*Jft < . *#«gft 

$*s 0 . 0 1Q • cmiiSftKSn, U 

- * 4 1/ rmtwHcasea* ~> it. 

[0018] 

caw©***] _baufc=fc^c. *&w<D%mmmm-z 



